PCT 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 

International Bureau 



INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 : 
C07D 471/04 



Al 



(11) International Publication Number: 



WO 97/48703 



(43) International Publication Date: 24 December 1997 (24.12.97) 



(21) International Application Number: 



PCT/US96/16913 



(22) International Filing Date: 



22 October 1996 (22.10.96) 



(30) Priority Data: 

08/669,895 



21 June 1996(21.06.96) 



US 



(71) Applicant: MINNESOTA MINING AND MANUFACTUR- 

ING COMPANY [US/US]; 3M Center, P.O. Box 33427, 
Saint Paul, MN 55133-3427 (US). 

(72) Inventor: LINDSTROM, Kyle, J.; P.O. Box 33427, Saint Paul, 

MN 55133-3427 (US). 



(81) Designated States: AL, AM, AT, AU, AZ. BA, BB, BG, BR, 
BY, CA. CH. CN, CU, CZ. DE, DK. EE, ES. FI, GB. GE, 
HU, IL, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU. LV, MD, MG, MK, MN, MW, MX, NO, NZ, PL. 
PT, RO, RU, SD, SE, SG, SI, SK, TJ, TM, TR, TT, UA, 
UG, UZ, VN, ARIPO patent (KE, LS, MW, SD, SZ, UG), 
Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ. TM). 
European patent (AT, BE. CH, DE, DK, ES, FI, FR, GB, 
GR, IE, IT, LU, MC, NL, PT, SE), OAPI patent (BF, BJ, 
CF, CG, CI, CM, GA, GN, ML, MR, NE, SN, TO, TG). 



Published 

With international search report. 
With amended claims. 



(74) Agents: RINGSRED, Ted, K. et al.; Minnesota Mining and 
Manufacturing Company, Office of Intellectual Property 
Counsel, P.O. Box 33427, Saint Paul, MN 55133-3427 (US). 



(54) Title: PROCESS FOR PREPARING TETRAHYDROIMIDAZOQUINOL1N AMINES 
(57) Abstract 

A process for preparing 6, 7, 8, 9-tetrahydro-lH-imidazo[4,5^]qutnoIin-4-amines is disclosed. The process involves the reduction of 
a IH-imidazo[4,5-c]quinolin-4-amine or of a 6H-imidazo[4,5-c]tetrazo!o[l,5-a]qijinoHne. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Armenia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Anuria 


FR 


France 


LU 


Luxembourg 


SN 


Senegal 


AU 


Australia 


GA 


Gabon 


LV 


I^atvia 


sz 


Swaziland 


AZ 


Azerbaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Herzegovina 


GE 


Georgia 


MD 


Republic of Moldova 


TG 


Togo 


BB 


Barbados 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The former Yugoslav 


TM 


Turkmenistan 


BF 


Burkina Faso 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


BG 


Bulgaria 


HU 


Hungary 


ML 


Mali 


TT 


Trinidad and Tobago 


BJ 


Benin 


IE 


Ireland 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belarus 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


Mexico 


UZ 


Uzbekistan 


CF 


Central African Republic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CC 


Congo 


KE 


Kenya 


NL 


Netherlands 


YU 


Yugoslavia 


CH 


Switzerland 


KG 


Kyrgyzstan 


NO 


Norway 


zw 


Zimbabwe 


a 


Cdte d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Korea 


PL 


Poland 






CN 


China 


KR 


Republic of Korea 


* FT 


Portugal 






cu 


Cuba 


KZ 


Kazakstan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Federation 






DE 


Germany 


U 


Liechtenstein 


SD 


Sudan 






DK 


Denmark 


LK 


Sri Lanka 


SE 


Sweden 






EE 


Estonia 


LR 


Liberia 


SG 


Singapore 
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PROCESS FOR PREPARING 
TETRAHYDRODVDDAZOQIJINOIJN AMINES 



Background of the Invention 

This invention relates to processes for preparing 6,7,8,9-tetrahydro-lH- 
imidazo[4 > 5-c]quinolin-4-amines. 



Description of the Related Art 
10 Certain immunomodulator 6 J^^-tetrahydro-lH-imidazo^^-clquinolin^- 

amines and methods for their preparation are known and disclosed in U.S. Pat. No. 

5,352,784 (Nikolaides). The methods disclosed involve starting with either a cyclic 

p-ketoester or a 5 y 6 y 7,8-tetnihydro^hydroxy-3-nitro-2(lH>quinolinone and 

building the remainder of the molecule. 
15 Summary of the Invention 

This invention provides a process for preparing a compound of Formula I 



NH2 



I 

Ri 



20 wherein 

Ri is selected from the group consisting of hydrogen; cydoalkyl of three, 
four, or five carbon atoms; straight chain or branched chain alkyl containing one to 
about ten carbon atoms and substituted straight chain or branched chain alkyl 
containing one to about ten carbon atoms, wherein the substituent is selected from 
25 the group consisting of cycloalkyl containing three to about six carbon atoms and 
cycloalkyl containing three to about six carbon atoms substituted by straight chain 
or branched chain alkyl containing one to about four carbon atoms; hydroxyalkyl of 
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one to about six carbon atoms; alkoxyalkyl wherein the alkoxy moiety contains one 
to about four carbon atoms and the alkyl moiety contains two to about six carbon 
atoms; acyloxyalkyl wherein the acyloxy moiety is alkanoyloxy of two to about four 
carbon atoms or benzoyloxy, and the alkyl moiety contains one to about six carbon 
5 atoms; aminoalkyl of one to about four carbon atoms; morpholinoalkyl wherein the 
alkyl moiety contains two to about four carbon atoms; 

R 2 is selected from the group consisting of hydrogen, straight chain or 
branched chain alkyl containing one to about eight carbon atoms and -C(R.)(R<)(X) 
wherein Rs and Rr are independently selected from the group consisting of 
10 hydrogen and alkyl of one to about four carbon atoms, 

X is selected from the group consisting of alkoxy containing one to about 
four carbon atoms, alkoxyalkyl wherein the alkoxy moiety contains one to about 
four carbon atoms and the alkyl moiety contains one to about four carbon atoms, 
alkylamido wherein the alkyl group contains one to about four carbon atoms, 
15 amino, substituted amino wherein the substituent is alkyl or hydroxyalkyl of one to 
about four carbon atoms, and morpholinoalkyl wherein the alkyl moiety contains 
one to about four carbon atoms, and 

R is selected from the group consisting of hydrogen, straight chain or 
branched chain alkyl containing one to about four carbon atoms; 
20 comprising the steps of: 

(i) providing a compound of Formula II 




25 



wherein R, Ri, and R2 are as defined above; 

(ii) reducing a solution or suspension of the compound of Formula II in a strong 
acid in the presence of platinum (TV) oxide under hydrogen pressure; 
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(iii) isolating the compound of Formula I or a pharmaceutically acceptable 
addition salt thereof 

This invention also provides a process for preparing a compound of Formula 

I 

5 




wherein R, Ri and R 2 are as defined above, 
comprising the steps of: 
10 (i) providing a compound of Formula in 




m 



wherein R, R u and R 2 are as defined above; 
15 (ii) reducing a solution or suspension of the compound of Formula m in a 
strong acid in the presence of platinum (TV) oxide under hydrogen pressure; 

(iii) isolating the compound of Formula I or a pharmaceutically acceptable 
addition salt thereof. 
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Detailed Descriptio n of the Invention 
Substituents designated parenthetically herein indicate that the substhuent is 
optionally present, e.g., a 4-(substituted) amino compound contains either an 
unsubstituted 4-amino group or a substituted 4-amino group. 

5 Reaction Scheme I illustrates a process of the invention. Compounds of 

Formula II and methods for their preparation are known and disclosed, e.g., in 
European Patent Application 90.301776.3, U.S. Pat Nos. 4,689,338 (Gerster), 
4,988,815 (Andre), 5,175,296 Gerster), 5,266,575 (Gerster), 5,376,976 (Gerster), 
5,389,640 (Gerster) and 5,395,937 (Nikolaides) all seven patents being 

10 incorporated herein by reference. 




Reaction Scheme I 

In step(l) of Reaction Scheme I a 4-amino-6,7,8,9-tetrahydro-lH- 
15 imidazo[4,5-c]quinoline of Formula I is provided by reducing a 4-amino- 1 H- 

imidazo[4,5-c]quinoline of Formula n. The reduction is carried out by suspending 
or dissolving a compound of Formula II in a strong acid (e.g., trifluoroacetic acid or 
concentrated sulfuric acid), adding a catalytic amount of platinum (TV) oxide, then 
subjecting the mixture to hydrogen pressure [25 to 100 psi (1.72 X 10 5 to 6.89 X 
20 10 5 Pa)]. Optionally, a solvent such as ethanol may be included. The preferred 
method is to use trifluoroacetic acid without any additional solvent. The reaction 
may conveniently be carried out in a Paar apparatus. The product or a 
pharmaceutical^ acceptable addition salt thereof is isolated using conventional 
methods. 
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Reaction Scheme II, wherein R, K\ and R2 areas defined above, illustrates 
a process of the invention. The unsubstituted compound of Formula IV is a known 
compound and other compounds of Formula IV can be prepared by methods known 
to those skilled in the art and disclosed, e.g., in Chemistry 0/ Heterocyclic 
Compounds (English Edition), 1981, 16, (12), 1286-1288 (Zyiyanov). 




I 

Reaction Scheme II 



In step (1) of Reaction Scheme II a 4-nhrotetrazolo[l,5-a]quroolin-5-ol of 
Formula V is provided by nitrating a tetrazolo[l,5-a]quinolin-5-ol of Formula IV. 
Conventional conditions for such reactions are well known. Preferred conditions in 
the instance where R is hydrogen involve heating in acetic acid in the presence of 
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nitric acid. Preferred conditions in other instances will depend upon the particular 
tetrazolo[l,5-a]quinolin-5-ol used, and those skilled in the art will be able to select 
suitable conditions. The product can be isolated from the reaction mixture using 
conventional methods. 
5 In step (2) of Reaction Scheme II a 4-nhrotetrazolo[l ,5-a]quinolin-5- 

sulfonate of Formula VI is provided by reacting a 4-nitrotetrazolo[l,5-a]quinolin-5- 
ol of Formula V with a sulfonyl halide or preferably a sulfonic anhydride. Suitable 
sulfonyl halides include alkylsulfonyl halides such as methanesulfonyl chloride and 
trifluoromethanesulfonyl chloride, and arylsulfonyl halides such as benzenesulfonyl 
10 chloride, p-bromobenzenesulfonyl chloride and p-tohienesulfonyl chloride. Suitable 
sulfonic anhydrides include those corresponding to the above-mentioned sulfonyl 
halides. Sulfonic anhydrides are preferred in view of the fact that the sulfonate 
anion generated as a by-product of the reaction is a relatively poor nucleophile and 
as such does not give rise to undesired side products such as those in which the 
15 nitro group is displaced. A particularly preferred sulfonic anhydride is 
trifluoromethanesulfonic anhydride. 

The reaction is preferably carried out by combining a compound of Formula 
V with a base, preferably an excess of a tertiary amine base (e.g., a trialkylamine 
base such as triethyl amine) in a suitable solvent such as dichloromethane and then 
20 adding the sulfonyl halide or sulfonic anhydride. The addition is preferably carried 
out in a controlled fashion (e.g., dropwise) and at a reduced temperature (e.g., 
about 0°C). The product can be isolated by conventional methods or it can be 
carried on without isolation as described below in connection with step (3). 

In step (3) of Reaction Scheme II a 4-nitrotetrazolo[l,S-a]quinolin-5-amine 
25 of Formula VII is provided by reacting a 4-nitrotetraozolo[l,5-a]quinolin-5- 

sulfonate of Formula VI with an amine, preferably in the presence of an excess of an 
amine base in a solvent such as dichloromethane. Suitable amines include ammonia 
and preferably primary amines. Primary amines provide 5-substituted amino 
compounds of Formula VII wherein the amino substituent is represented by R|. 
30 Particularly preferred amines include isobutylamine and 2-aminomethyl-2-propanol. 



-6- 
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The reaction can be carried out by adding an excess of amine to the reaction 
mixture resulting from Step (2). The reaction can also be carried out by adding an 
excess of amine to a solution of the compound of Formula VI in a solvent such as 
dichloromethane. As the sulfonate is a relatively facile leaving group the reaction 
5 can be run at ambient temperature. The product can be isolated from the reaction 
mixture using conventional methods. 

In step (4) of Reaction Scheme II a tetrazolo[l,5-a]quinolin-4, 5 -diamine of 
Formula Vm is provided by reducing a 4-nitrotetrazolo[l,5-a]quinolin-5 -amine of 
Formula VII. Methods for such reduction are well know to those skilled in the art. 
10 Preferably the reduction is carried out using a conventional heterogeneous 

hydrogenation catalyst such as platinum on carbon or palladium on carbon. The 
reduction can be conveniently carried out on a Paar apparatus in a solvent such as 
ethanol. The product can be isolated from the reaction mixture using conventional 
methods. 

15 In step (5) of Reaction Scheme II a 6H-imidazo[4,5-c]tetrazolo[l,5- 

a]quinoline of Formula m is provided by reacting a tetrazolofl ,5-a]quinolin-4,5- 
diamine of Formula VIII with a carboxylic add or an equivalent thereof. Suitable 
equivalents to carboxylic acid include acid halides, orthoesters, and 1,1- 
dialkoxyalkyl alkanoates. The carboxylic acid or equivalent is selected such that it 

20 will give rise to the desired 6-substituent in the compound of Formula m wherein 
the 6-substituent is designated R 2 (e.g., acetyl chloride will give rise to a compound 
where R2 is methyl). The reaction can be run in the absence of solvent or preferably 
in an inert solvent in the presence of a carboxylic acid or equivalent thereof with 
sufficient heating to drive off any alcohol or water formed as a side product of the 

25 reaction. The product can be isolated from the reaction mixture using conventional 
methods. 

In step (6) of Reaction Scheme II a4-amino-6,7,8,9-tetrahydro-lH- 
imidazo[4,5-c]quinoline of Formula I is provided by reducing a 6H-imidazo[4,5- 
c]tetrazolo[l,5-a]quinoline of Formula m. The reduction is carried out by 
30 suspending or dissolving a compound of Formula III in a strong acid (e.g., 

trifiuoroacetic acid or concentrated sulfuric acid), adding a catalytic amount of 
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platinum (TV) oxide, then subjecting the mixture to hydrogen pressure [25 to 100 
psi (1.72 X 10 s to 6.89 X 10 s Pa)]. Optionally, a solvent such as ethanol may be 
included. The preferred method is to use trifluoroacetic acid without any additional 
solvent. The reaction may conveniently be carried out in a Paar apparatus. The 
5 product or a pharmaceutical^ acceptable addition salt thereof is isolated using 
conventional methods. 

In Reaction Scheme n, R' can be any group that can be incorporated into a 
sulfonyl halide or a sulfonic anhydride. Alkyl (e.g., methyl), haloalkyl including 
perfluoroalkyl (e.g., trifluoromethyl) and aryl (e.g., phenyl, halophenyl and tolyl) are 
10 all suitable. 

Reaction Scheme III, wherein R, Ri and R 2 are as defined above, illustrates 
a process of the invention. Compounds of Formula DC and methods for their 
preparation are known and disclosed, e.g., in U.S. Pat Nos. 4,988,815 (Andre), and 
5,268,376 (Gerster), both patents being incorporated herein by reference. 




i m 



Reaction Scheme III 
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In step (1) of Reaction Scheme III a 4-nitrotetrazoIo[l,5-a]quinolin-5- 
amine of Formula VII is provided by reacting a (4-substituted) amino-2-chloro-3- 
nitroquinoline of Formula IX with sodium azide. The reaction can be carried out by 
combining the compound of Formula DC with sodium azide in a suitable solvent 
5 such as N,N-dimethylformamide and heating (about 50°C). The product can be 
isolated from the reaction mixture using conventional methods. 

Steps (2), (3) and (4) of Reaction Scheme III can be carried out in the same 
manner as steps (4), (5) and (6) of Reaction Scheme II respectively. 

Reaction Scheme IV, wherein R, K x and R2 are as defined above, illustrates 
10 a process of the invention. Compounds of Formula X and methods for their 
preparation are known and disclosed, e.g., in European Patent Application 
90.301776.3, U.S. Pat Nos. 4,689,338 (Gerster), 4,698,348 (Gerster), 4,988,815 
(Andre), and 5,389,640 (Gerster) all four patents being incorporated herein by 
reference. 




I 

Reaction Scheme IV 
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In step (1) of Reaction Scheme IV a 4-hydrazino- 1 H-imidazo[4, 5- 
c]quinoline of Formula XI is provided by reacting a 4-chloro- 1 H-imidazo[4, 5- 
cjquinoline of Formula X with hydrazine. The reaction can be carried out by 
combining a compound of Formula X with an excess of hydrazine and heating if 

5 necessary. The product can be isolated from the reaction mixture using 
conventional methods. 

In step (2) of Reaction Scheme IV a 6H-imidazo[4,5-c]tetrazolo[l,5- 
a]quinoline of Formula 10 is provided by reacting a 4-hydrazino- lH-imidazo[4, 5- 
c]quinoIine of Formula XI with sodium nitrite. The reaction can be carried out by 

10 combining the compound of Formula XI with sodium nitrite in a suitable solvent 
(e.g., water) in the presence of an acid (e.g., acetic add). The product can be 
isolated from the reaction mixture using conventional methods. 

Step (3) of Reaction Scheme IV can be carried out in the same manner as 
step (6) of Reaction Scheme n. 

15 The compounds of Formula I can be used in the form of acid addition salts 

such as hydrochlorides, dihydrogen sulfates, trihydrogen phosphates, hydrogen 
nitrates, methane sulfonates and salts of other pharmaceutically acceptable acids. 
Pharmaceutically acceptable acid addition salts of Formula I are generally prepared 
by reaction of the respective compound with an equimolar amount of a strong acid, 

20 preferably an inorganic acid such as hydrochloric, sulfuric or phosphoric acid or an 
organic acid such as methanesulfonic acid in a polar solvent. Isolation of the salt is 
facilitated by the addition of a solvent in which the salt is insoluble (e.g., diethyl 
ether). 

The processes of the invention provide as a final product a 6,7,8,9- 
25 tetrahydro-lH-imidazo[4,5-c]quinolin-4-amine, preferred embodiments of which 
are represented by Formula I. Preferred Rt substituents are straight chain and 
branched chain alkyl containing one to about eight carbon atoms and hydroxyalkyl 
wherein the alkyl moiety contains one to about six carbon atoms. The most 
preferred Ri substituents are 2-methylpropyl and 2-hydroxy-2-methylpropyl. 
30 Preferred R 2 substituents are hydrogen, straight and branched chain alkyl containing 
one to about six carbon atoms, and alkoxyalkyl wherein the alkoxy moiety contains 
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one to about four carbon atoms and the alkyl moiety contains one to about four 
carbon atoms. The most preferred Ra substituents are hydrogen, methyl and 
ethoxymethyl. The preferred R substituent is hydrogen. 

The 6 J,8,9-teti^ydro-lH-imidazo[4,5<]quinolin^amines prepared by the 
5 processes of the invention are disclosed in U.S. Pat. No. 5,352,784 (Nikolaides) as 
immunomodulators. 

The processes described above are illustrated in the Examples below. All 
parts and percentages are by weight unless otherwise indicated. 

Example 1 

10 a,a-Dimethyl-6H-imidazo[4,5-c]tetrazolo[ 1 ,5-a]quinoline-6-ethanol 

A suspension of 4-chloro-a,a-dimethyl- 1 H-imidazo [4, 5-c]quinoline- 1 - 
ethanol (1.0 g, 3.6 mmole, U.S. Pat. No. 4,689,338 Example 189 Part D) in 
hydrazine (3 mL, 6.9 mmole) was heated on a steam bath for 1 hour then diluted 
with water. The resulting precipitate was isolated by filtration. The solid was 

15 dissolved in a mixture of acetic acid (2 mL) and water (15 mL) then combined with 
a solution of sodium nitrite (0.5 g) in water. The resulting precipitate was isolated 
by filtration, washed with water and dried to provide 0.71 g of o,a-dimethyl-6H- 
iinidazo[4,5^]tetrazolo[l,5-a]quinoline-6-ethanol as a white solid, m.p. 246-247°C 
(shrunk at 230°C). Analysis: Calculated for C^H^O: %C, 59.56; %H, 5.00; 

20 %N, 29.77; Found: %C, 59.45; %H, 5.06; %N, 29.5 1 . 

Example 2 

4- Amino^aKlimethyl^,7, 8,9-teti^ydr^ 

A catalytic amount of platinum (TV) oxide was added to a solution of ot,a- 
dimethyl^H-imidazo[4,5<]tetnra^ (0.40 g, 1.4 mmole, 

25 Example 1) in trifluoroacetic acid (10 mL). The mixture was hydrogenated at 50 
psi (3.44 X 10 5 Pa) for 48 hours. The catalyst was removed by filtration and 
washed with ethanol. The filtrate was concentrated under vacuum using heptane to 
azeotrope the trifluoroacetic acid. The resulting oil solidified on standing. The 
solid was dissolved in water containing enough hydrochloric acid to form a salt of 

30 the product. The aqueous solution was filtered through charcoal. The filtrate was 
made basic with ammonium hydroxide. The resulting precipitate was isolated by 



11 



WO 97/48703 PCT/US96/16913 

filtration and dried to provide 0.3 g of 4-amino-<x,a-dimethyl-6, 7, 8, 9-tetrahydro- 

lH-imidazo[4,5^]quinoline-l-ethanol as a white solid, m.p. 259.8-261. 3°C 

Analysis: Calculated for C4H20N4O: %C, 64.59; %H, 7.74; %N, 21.52; Found 

%C, 64.49; %H, 7.63; %N, 21 .41 . 
5 Example 3 

4-Amino^<x,2-trimethyl-6,7,8,9-tetrahydro- 1 H-imidazo[4, 5-c]quinoline- 1 -ethanol 
Platinum (IV) oxide (2.3 g) was added to a solution of 4-amino~a,ot,2- 

trimethyl- 1 H-imidazo[4, 5-c]quinoline- 1 -ethanol (10 g, 32 mmole, U.S. Pat No. 

5,266,575 Comparative Example CI) in trifluoroacetic add (200 mL). The 
10 mixture was hydrogenated at 50 psi (3.44 X 10 3 Pa) for 5 days. The catalyst was 

removed by filtration. The filtrate was concentrated under vacuum. The residue 

was diluted with water then combined with aqueous 10% sodium hydroxide. This 

mixture was stirred for one hour. A precipitate was isolated by filtration and dried 

to provide 9.7 g of 4-ammoKX,a,2-trimethy^ 
IS c]quinoline- 1 -ethanol as solid, m.p. 290-292°C. Analysis: Calculated for 

C15H22N4O: %C, 65.67; %H, 8.08; %N, 20.42; Found: %C, 65.45; %H, 7.68; %N, 

20.52. 

Example 4 

4-Amino-2-butylKX,a,-dimethyl-6,7,8,9-tetrahydro- 

20 1 H-imidazo[4, 5 -c]quinoline- 1 -ethanol 

Platinum (IV) oxide (0.3 g) was added to a suspension of 4-amino-2-butyl- 
a,a,-dimethyl-lH-inudazo[4,5-c]qu^ (1.0 g, 3.2 mmole) in 

trifluoroacetic acid (20 mL). The mixture was hydrogenated at 50 psi (3.44 X 10 s 
Pa) for 3 days. The reaction mixture was filtered to remove the catalyst thai 

25 concentrated under vacuum. The resulting residue was covered with water and 
aqueous sodium bicarbonate. A white solid was isolated by filtration then 
recrystallized from ethyl acetate. The reaction was repeated using 1.5 g of starting 
material. The combined products were taken up in dichloromethane, washed with 
10% sodium hydroxide, dried over magnesium sulfate, then concentrated under 

30 vacuum. The material was recrystallized from ethyl acetate then from toluene to 
provide 1.15 g of crude product. This material was dissolved in methanol then 
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combined first with one equivalent of hydrochloric acid then with diethyl ether. The 
resulting salt was converted back to the free base then purified by silica gel column 
chromatography eluting with 10% methanol in ethyl acetate. The resulting material 
was recrystallized from toluene then dried under vacuum at 1 10°C to provide 0.7 g 
5 of 4-ammo-2-butyl^a,^imethyl^^ 

1-ethanol as a solid, m.p. 160-161. 5°C. Analysis: Calculated for CigH^O: %C, 
68.32; %H, 8.92; %N, 17.70; Found: %C, 67.96; %H, 8.95; %N, 17.48. 

Examples 

4- Amino-a,a-dimethyl-6,7,8,9-tetrahydro- 1 H-imidazo[4, 5 -c] quinoline- 1 -ethanol 
10 Platinum (TV) oxide (0.3 g) was added to a suspension of 4«amino-a,a- 

dimethyl- 1 H-imidazo[4, 5-c]quinoline- 1 -ethanol (0.5 g, 1.95 mmole, U.S. Pat. No. 
4,689,338 Example 1 89) in trifluoroacetic acid (1 5 mL). The mixture was 
hydrogenated at 50 psi (3.44 X 10 5 Pa) overnight. The reaction mixture was 
filtered to remove the catalyst then concentrated under vacuum. The residue was 
15 diluted with water then combined with aqueous sodium bicarbonate. The resulting 
precipitate was isolated by filtration. The nuclear magnetic resonance spectroscopy 
indicated the reduced product. 

Example 6 

2-Methyl-[(4-nitro-5-tetrazolo[ 1 ,5-a]quinolinyl)amino]-2-propanol 
20 Sodium azide (19.5 g, 0.3 moles), 2-methyl-[(2-chloro-3-nitroquinolin-4- 

yl)amino]-2-propanol (29.6 g, 0.10 mole, U.S. Pat. No. 4,988,815 Example 12) and 
N,N-dimethylformamide (100 mL) were added to a jacketed 1 liter round bottom 
flask with the outside portion containing acetone. The reaction mixture was stirred 
with a stirring bar and the acetone refluxed to provide a constant internal reaction 
25 temperature of 53°C. After 18 hours the reaction mixture was diluted with water 
(100 mL). The resulting yellow precipitate was isolated by filtration then washed 
with 50% N,N-dimethyIfonnamide/water until the washes became light colored. 
The yellow/green solid was then washed with water, pressed dry and washed with 
ether. The solid was air dried to provide 27.2 g of crude product as a yellow/light 
30 green solid. This material was recrystallized from ethanol/dichloromethane to 
provide 2-methyl-[(4-nitro-5-tetrazolo[l,5-a]quinolinyl)amino]-2-propanol as a 



13 



WO 97/48703 PCT/US96/16913 

yellow crystalline solid, m.p. 204°C (dec ). Analysis: Calculated for: CuHmNcQj: 
%C, 51.65; %H, 4.67; %N, 27.8; Found: %C, 51.30; %H, 4.69; %N, 27.43. 

■ 

Example 7 

[(4- Amino-5-tetrazolo[ 1 ,5-c]quinolinyl)amino]-2-methyl-2-propanol 
5 2-Methyl-[(4-nhro-5-tet^ (30.2 g, 

0. 1 0 mole, Example 6), ethanol (300 mL) and 5% Pd/C (1 .0 g of 50% water wet) 
were placed in a Paar apparatus. The mixture was hydrogenated. The mixture was 
diluted with dichloromethane then filtered to remove the catalyst. The filtrate was 
concentrated under vacuum. The crude product was recrystallized from ethanol to 
10 provide 20.5 g of [(4-amino-5-tetrazoIo[ 1 ,5^]quinoIinyl)amino>2-methyl-2- 

propanol as a yellow/green crystalline solid, m.p. 164-167°C. Analysis: Calculated 
for CiaHuNtO: %C, 57.33; %H, 5.92; %N f 30.88; Found: %C, 56.94; %H, 5.88; 
%N, 30.80. 

Example 8 

1 5 <x > a-Dimethyl-6H-imidazo[4,5-c]tetrazolo[ 1 ,5-a]quinoline-6-ethanol 

[(4- Amino-5-tetrazolo[ 1 , 5-c]quinolinyl)amino]-2-methyl-2-propanol (5 g, 
0. 1 8 mole, Example 7) was dissolved in triethyl orthoformate (1 7 g). The solution 
was heated at 120°C for 20 hours. The reaction mixture was allowed to cool to 
ambient temperature then it was diluted with 1 N hydrochloric acid. Formic acid 
20 (20 mL) was added to the mixture which was then heated at reflux for an hour. The 
reaction mixture was concentrated under vacuum then neutralized with sodium 
hydroxide. The crude product was recrystallized from ethanol/ethyl acetate to 
provide a,a-cUmethyI-6H4ntidazo[4,5-c]tetra as a 

solid, m.p. 245-248°C. Analysis: Calculated for ChH 14 N 6 0: %C, 59.55; %H, 4.99; 
25 %N, 29.77; Found: %C, 59.44; %H, 4.93; %N, 29.65. 

Example 9 
Tetrazolo[ 1 , 5 -a] quinolin-5-ol 

Pan A 

Anthranilic acid (274.3 g) and acetic anhydride (1 . 1 L) were combined then 
30 heated at reflux for 3. 5 hours. The reaction mixture was concentrated under 
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vacuum. The residue was combined with methanol (550 mL) then concentrated 
under vacuum to provide 2-methyl-4-oxo-3, 1 -benzoxazine as a brown oil. 
PartB 

The crude 2-methyI-4-oxo-3, 1 -benzoxazine was dissolved in acetic acid (1.9 
5 L). Sodium azide (130.0 g) was added to the solution in portions with stirring. The 
reaction mixture was cooled in an ice bath to maintain the reaction temperature at 
25 to 30°C during the addition. The reaction mixture was allowed to stir at ambient 
temperature over the weekend. The acetic acid was removed under vacuum to 
provide a white solid. The solid was combined with 10% sodium hydroxide (1 .4 L) 

10 then heated on a steam bath for 1 hour. Additional sodium hydroxide (120 g of 
50% sodium hydroxide) was added. The mixture was heated on a steam bath for an 
additional hour then allowed to cool to ambient temperature overnight. Additional 
sodium hydroxide (120 g of 50% sodium hydroxide) was added. The mixture was 
heated on a steam bath for 2 hours then allowed to cool. The reaction mixture was 

15 poured with rapid stirring into a mixture of concentrated hydrochloric acid (1.0 L) 
and ice (3 L). The resulting mixture was stirred at ambient temperature overnight. 
A precipitate was isolated by filtration, rinsed with water then slurried with water (4 
L). The solid was isolated by filtration, rinsed with water then oven dried at 50°C 
to provide 278.0 g of crude 2-(5-methyMH-tetrazol-l-yl)benzoic add as a tan 

20 solid, m.p. 1 57-160°C. The crude material was dissolved in 10% sodium hydroxide 
(2.5 L). The resulting solution was heated (95-99°C) for 2.5 hours, cooled, then 
poured with vigorous stirring into a mixture of concentrated hydrochloric acid (500 
mL) and ice (5 L). The resulting mixture was allowed to stir for 2 hours. The 
precipitate was isolated by filtration, rinsed with water, then slurried with water (3 

25 L). The solid was isolated by filtration, rinsed with water then dried overnight at 
ambient temperature to provide 228 g of 2-(5-methyI- 1 H-tetrazoI- 1 -yl)benzoic acid, 
m.p. 164-166°C. 

Acetone (3.2 L) and 2-(5-methyHH-tetrazoH-yl)benzoic acid (228 g) 
30 were combined then stirred at ambient temperature for 15 minutes. Potassium 
carbonate (228 g) was added to the reaction mixture in a single portion. 
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Iodoethane (366.8 g) was added dropwise to the reaction mixture producing a 
slight exotherm. The reaction mixture was heated at reflux for about 4 hours then 
stirred overnight while cooling to ambient temperature. The precipitated salts were 
removed by filtration then rinsed with acetone. The combined filtrates were 
5 evaporated under vacuum. The residue was dissolved in dichloromethane (1 .5 L). 
The dichloromethane solution was washed with water (1 .5 L), dried over 
magnesium sulfate then concentrated under vacuum to provide 227 g of ethyl- 2-(5- 
methyl- 1 H-tetrazol- 1 -yI)benzoate as a white solid nip. 98-100°C. 
PartD 

10 Potassium ethoxide (173.5 g) was added in portions with stirring to a 

mixture of ethyl- 2-(5-methyHH-tetrazol-l-yl)benzoate (227 g) and N,N- 
dimethylformamide (1 .6 L). The reaction mixture was cooled with an ice bath to 
control the resulting exotherm. The reaction mixture was stirred overnight at 
ambient temperature then quenched with water (1 7 L). The pH was adjusted to pH 

15 5 with acetic acid (1 70 mL). The resulting precipitate was isolated by filtration, 
rinsed with water then reslurried with water (2.5 L). The solid was isolated by 

* 

filtration, rinsed with water then oven dried (55 to 60°C) for 16 hours to provide 
169.0 g of a white solid. A 3 .0 g sample was reciystallized from 
ethanol/dichloromethane to provide tetrazolo[l,5-a]quinolin-5-ol as a white solid, 

20 m.p. 248°C (dec.). Analysis: Calculated for QJWW). %C, 58.06; %H, 3.25; %N, 
30.09; Found: %C, 58.02; %H, 3.29; %N, 30.20. 

Example 10 
4-Nitrotetrazolo[l,5-a]quinolin-5-ol Hydrate 
Tetrazolo[l,5-a]quinolin-5-ol (10 g, 54 mmole, Example 9) was suspended 

25 in acetic acid (200 mL) then warmed to 40°C. Nitric acid (4 mL of 1 6M, 59 
mmole) was added to the reaction mixture. The reaction mixture was heated at 
80°C for 30 minutes then allowed to cool to ambient temperature. The resulting 
precipitate was isolated by filtration, rinsed with water then reciystallized from 
isopropanol/waier to provide 8.1 g of 4-nitrotetrazolo[l,5~a]quinolin-5-ol hydrate 

30 as light yellow plates, m.p. 186.5-187°C. Analysis: Calculated for C9H5N3O3 • 

H 2 0: %C, 43.38; %H, 2.83; %N, 28,10; Found: %C, 43.27; %H, 2.84; %N, 28.25. 
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Example 1 1 

4-Nitrotetrazolo [ 1 , 5-a]quinolin-5-yI]trifluoromethanesulfonate 
Triethylamine (0.6 mL, 4.32 mmole) was added to a suspension of 4- 
nitrotetrazolo[l,5«a]quinolin-5-ol (1.0 g, 4.32 mmoles, Example 2) in 
5 dichloromethane (20 mL). The reaction mixture was cooled to 0°C. Triflic 

anhydride (0.73 mL, 4.32 mmole) was added. The reaction mixture was stirred for 
3 hours at 0°C. The reaction mixture was diluted with dichloromethane (SO mL), 
washed with 0.5 N hydrochloric acid, dried over magnesium sulfate and 
concentrated under vacuum. The residue was combined with hexanes (100 mL), 
10 refluxed for 1 S minutes and filtered. A solid precipitated from the filtrate on 
cooling. The solid was isolated by filtration and dried to provide 0.2 g of 4- 
nitrotetrazolo[l,5-a]quinolin-5-yl]tr^ as a white solid, m.p. 

132-134°C. Analysis. Calculated for C10H14F3N5O5S: %C, 33.07; %H, 1 . 1 1 ; %N, 
19.28; Found: %C, 33.19; %H, 1.28; %N, 19.6. 
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WHAT IS CLAIMED IS: 

1 . A process for preparing a compound of Formula I 



5 




I 



wherein 

Ri is selected from the group consisting of hydrogen; cydoalkyl of three, 
four, or five carbon atoms; straight chain or branched chain alkyl containing one to 

10 about ten carbon atoms and substituted straight chain or branched chain alkyl 

containing one to about ten carbon atoms, wherein the substituent is selected from 
the group consisting of cycloalkyl containing three to about six carbon atoms and 
cycloalkyl containing three to about six carbon atoms substituted by straight chain 
or branched chain alkyl containing one to about four carbon atoms; hydroxyalkyl of 

15 one to about six carbon atoms; alkoxy alkyl wherein the alkoxy moiety contains one 
to about four carbon atoms and the alkyl moiety contains two to about sue carbon 
atoms; acyioxyalkyl wherein the acyloxy moiety is alkanoyioxy of two to about four 
carbon atoms or benzoyloxy, and the alkyl moiety contains one to about six carbon 
atoms; aminoalkyl of one to about four carbon atoms; morpholinoalkyl wherein the 

20 alkyl moiety contains two to about four carbon atoms; 

R2 is selected from the group consisting of hydrogen, straight chain or 
branched chain alkyl containing one to about right carbon atoms and -C(R,)(R<XX) 
wherein Rs and R T are independently selected from the group consisting of 
hydrogen and alkyl of one to about four carbon atoms, 

25 X is selected from the group consisting of alkoxy containing one to about 

four carbon atoms, alkoxyalkyl wherein the alkoxy moiety contains one to about 
four carbon atoms and the alkyl moiety contains one to about four carbon atoms, 
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alkylamido wherein the alkyl group contains one to about four carbon atoms, 
amino, substituted amino wherein the substituent is alkyl or hydroxyalkyl of one to 
about four carbon atoms, and morpholinoalkyl wherein the alkyl moiety contains 
one to about four carbon atoms, and 
5 Ris selected from the group consisting of hydrogen, straight chain or 

branched chain alkyl containing one to about four carbon atoms; 
comprising the steps of: 
(i) providing a compound of Formula II 




n 



wherein R, R|, and R2 are as defined above; 
(ii) reducing a solution or suspension of the compound of Formula II in a strong 

acid in the presence of platinum (IV) oxide under hydrogen pressure; 

♦ 

15 (iii) isolating the compound of Formula I or a pharmaceutically acceptable 
addition salt thereof 

2. A process according to Claim 1 wherein the strong acid is selected 
from the group consisting of trifluoroacetic acid and concentrated sulfuric acid. 

20 

3. A process according to Claim 1 wherein the strong add is 
trifluoroacetic acid. 

4. A process according to Claim 1 wherein R\ is selected from the 

25 group consisting of straight chain or branched chain alkyl containing one to about 
eight carbon atoms and hydroxyalkyl containing one to about sue carbon atoms. 
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10 



» 

15 



20 



5. A process according to Claim 1 wherein R t is 2-methylpropyL 

6. A process according to Claim 1 wherein R| is 2-hydroxy-2- 
melhyl propyl. 

7. A process according to Claim 1 wherein R 2 is selected from the 
group consisting of hydrogen, straight chain or branched chain alkyl containing one 
to about four carbon atoms, and alkoxyalkyl wherein the alkoxy moiety contains 
one to about four carbon atoms and the alkyl moiety contains one to about four 
carbon atoms. 

8. A process according to Claim 1 wherein Ra is selected from the 
group consisting of hydrogen, methyl and ethoxymethyl. 

9. A process according to Claim 1 wherein R is hydrogen. 

10. A process for preparing a compound of Formula I 



Ri is selected from the group consisting of hydrogen; cycloalkyl of three, 
four, or five carbon atoms; straight chain or branched chain alkyl containing one to 
about ten carbon atoms and substituted straight chain or branched chain alkyl 
containing one to about ten carbon atoms, wherein the substituent is selected from 
the group consisting of cycloalkyl containing three to about six carbon atoms and 
cycloalkyl containing three to about six carbon atoms substituted by straight chain 




wherein 
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10 



15 



20 



or branched chain alkyl containing one to about four carbon atoms; hydroxyalkyl of 
one to about six carbon atoms; alkoxyalkyl wherein the alkoxy moiety contains one 
to about four carbon atoms and the alkyl moiety contains two to about sue carbon 
atoms; acyloxyalkyl wherein the acyloxy moiety is alkanoyloxy of two to about four 
carbon atoms or benzoyloxy, and the alkyl moiety contains one to about six carbon 
atoms; aminoalkyl of one to about four carbon atoms; morpholinoalkyl wherein the 
alkyl moiety contains two to about four carbon atoms; 

R 2 is selected from the group consisting of hydrogen, straight chain or 
branched chain alkyl containing one to about eight carbon atoms and -C(R«)(Ri)(X) 

wherein Rs and Ry are independently selected from the group consisting of 
hydrogen and alkyl of one to about four carbon atoms, 

X is selected from the group consisting of alkoxy containing one to about 
four carbon atoms, alkoxyalkyl wherein the alkoxy moiety contains one to about 
four carbon atoms and the alkyl moiety contains one to about four carbon atoms, 
alkylamido wherein the alkyl group contains one to about four carbon atoms, 
amino, substituted amino wherein the substituent is alkyl or hydroxyalkyl of one to 
about four carbon atoms, and morpholinoalkyl wherein the alkyl moiety contains 
one to about four carbon atoms, and 

Ris selected from the group consisting of hydrogen, straight chain or 
branched chain alkyl containing one to about four carbon atoms; 
comprising the steps of: 
(i) providing a compound of Formula HI 




m 



wherein R, R,, and R 2 are as defined above; 
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(ii) reducing a solution or suspension of the compound of Formula II in a strong 
acid in the presence of platinum (IV) oxide under hydrogen pressure; 

(iii) isolating the compound of Formula I or a pharmaceutically acceptable 
addition salt thereof. 

5 

11. A process according to Claim 10 wherein the strong acid is selected 
from the group consisting of trifluoroacetic acid and concentrated sulfuric acid. 

12. A process according to Claim 10 wherein the strong acid is 
10 trifluoroacetic acid. 

13. A process according to Claim 10 wherein R t is selected from the 
group consisting of straight chain or branched chain alkyl containing one to about 
eight carbon atoms and hydroxy alkyl containing one to about six carbon atoms. 

15 

14. A process according to Claim 10 wherein Ri is 2-methyl propyl. 

15. A process according to Claim 10 wherein R\ is 2-hydroxy-2- 
methylpropyl. 

20 

16. A process according to Claim 10 wherein R 2 is selected from the 
group consisting of hydrogen, straight chain or branched chain alkyl containing one 
to about four carbon atoms, and alkoxyalkyl wherein the alkoxy moiety contains 
one to about four carbon atoms and the alkyl moiety contains one to about four 

25 carbon atoms. 

1 7. A process according to Claim 1 0 wherein R 2 is selected from the 
group consisting of hydrogen, methyl and ethoxym ethyl. 

30 18. A process according to Claim 1 0 wherein R is hydrogen. 
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AMENDED CLAIMS 

[received by the International Bureau on 9 May 1997 (09.05.97); 
original claims 2, 3, 11 and 12 cancelled; original claims 1 and 10 

amended; remaining claims unchanged (5 pages)] 

1 . A process for preparing a compound of Formula I 



5 




wherein 

Ri is selected from the group consisting of hydrogen; cycloalkyl of three, 
four, or five carbon atoms; straight chain or branched chain alkyl containing one to 

10 about ten carbon atoms and substituted straight chain or branched chain alkyl 

containing one to about ten carbon atoms, wherein the substituent is selected from 
the group consisting of cycloalkyl containing three to about six carbon atoms and 
cycloalkyl containing three to about six carbon atoms substituted by straight chain 
or branched chain alkyl containing one to about four carbon atoms; hydroxyalkyl of 

15 one to about six carbon atoms; alkoxyalkyl wherein the alkoxy moiety contains one 
to about four carbon atoms and the alkyl moiety contains two to about six carbon 
atoms; acyloxyalkyl wherein the acyloxy moiety is alkanojdoxy of two to about four 
carbon atoms or benzoyloxy, and the alkyl moiety contains one to about six carbon 
atoms; aminoalkyl of one to about four carbon atoms; morpholinoalkyl wherein the 

20 alkyl moiety contains two to about four carbon atoms; 

R2 is selected from the group consisting of hydrogen, straight chain or 
branched chain alkyl containing one to about eight carbon atoms and -CCR^XRtXX) 
wherein and R T are independently selected from the group consisting of 
hydrogen and alkyl of one to about four carbon atoms, 

25 X is selected from the group consisting of alkoxy containing one to about 

four carbon atoms, alkoxyalkyl wherein the alkoxy moiety contains one to about 
four carbon atoms and the alkyl moiety contains one to about four carbon atoms, 
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alkylamido wherein the alkyl group contains one to about four carbon atoms, 
amino, substituted amino wherein the substituent is alkyl or hydroxyalkyl of one to 
about four carbon atoms, and morpholinoalkyl wherein the alkyl moiety contains 
one to about four carbon atoms, and 
5 R is selected from the group consisting of hydrogen, straight chain or 

branched chain alkyl containing one to about four carbon atoms; 
comprising the steps of: 
(i) providing a compound of Formula II 




wherein R, R lf and R2 are as defined above; 

(ii) reducing a solution or suspension of the compound of Formula II in 
trifiuoroacetic acid in the presence of platinum (IV) oxide under hydrogen pressure; 
15 (iii) isolating the compound of Formula I or a pharmaceutical ly acceptable 
addition salt thereof. 



4. A process according to Claim 1 wherein Ri is selected from the 
group consisting of straight chain or branched chain alkyl containing one to about 

20 eight carbon atoms and hydroxyalkyl containing one to about six carbon atoms. 

5. A process according to Claim 1 wherein Ri is 2-methylpropyl. 

6. A process according to Claim 1 wherein R| is 2-hydroxy-2- 
25 methyipropyl. 
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7. A process according to Claim 1 wherein R 2 is selected from the 
group consisting of hydrogen, straight chain or branched chain alkyl containing one 
to about four carbon atoms, and alkoxyalkyl wherein the alkoxy moiety contains 
one to about four carbon atoms and the alkyl moiety contains one to about four 

5 carbon atoms. 

8. A process according to Claim 1 wherein R 2 is selected from the 
group consisting of hydrogen, methyl and ethoxymethyl. 

10 9. A process according to Claim 1 wherein R is hydrogen. 

1 0. A process for preparing a compound of Formula I 




wherein 

Ri is selected from the group consisting of hydrogen; cycloalkyl of three, 
four, or five carbon atoms; straight chain or branched chain alkyl containing one to 
about ten carbon atoms and substituted straight chain or branched chain alkyl 

20 containing one to about ten carbon atoms, wherein the substituent is selected from 
the group consisting of cycloalkyl containing three to about six carbon atoms and 
cycloalkyl containing three to about six carbon atoms substituted by straight chain 
or branched chain alkyl containing one to about four carbon atoms; hydroxyalkyl of 
one to about six carbon atoms; alkoxyalkyl wherein the alkoxy moiety contains one 

25 to about four carbon atoms and the alkyl moiety contains two to about six carbon 
atoms; acyloxyalkyl wherein the acyloxy moiety is alkanoyloxy of two to about four 
carbon atoms or benzoyloxy, and the alkyl moiety contains one to about six carbon 
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10 



15 



20 



atoms; aminoalkyl of one to about four carbon atoms; morpholinoalkyl wherein the 
alkyl moiety contains two to about four carbon atoms; 

R 2 is selected from the group consisting of hydrogen, straight chain or 
branched chain alkyl containing one to about eight carbon atoms and -C(R«)(R<)(X) 

wherein Rs and Rt are independently selected from the group consisting of 
hydrogen and alkyl of one to about four carbon atoms, 

X is selected from the group consisting of alkoxy containing one to about 
four carbon atoms, alkoxyalkyl wherein the alkoxy moiety contains one to about 
four carbon atoms and the alkyl moiety contains one to about four carbon atoms, 
alkylamido wherein the alkyl group contains one to about four carbon atoms, 
amino, substituted amino wherein the substituent is alkyl or hydroxyalkyl of one to 
about four carbon atoms, and morpholinoalkyl wherein the alkyl moiety contains 
one to about four carbon atoms, and 

Ris selected from the group consisting of hydrogen, straight chain or 
branched chain alkyl containing one to about four carbon atoms; 
comprising the steps of: 
(i) providing a compound of Formula III 



wherein R, Ri, and R 2 are as defined above; 

(ii) reducing a solution or suspension of the compound of Formula II in 
trifluoroacetic acid in the presence of platinum (TV) oxide under hydrogen pressure; 

(iii) isolating the compound of Formula I or a pharmaceutical ly acceptable 
addition salt thereof 
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13. A process according to Claim 10 wherein Ri is selected from the 
group consisting of straight chain or branched chain alkyl containing one to about 
eight carbon atoms and hydroxyalkyl containing one to about six carbon atoms. 

5 14. A process according to Claim 10 wherein R| is 2-methylpropyl. 

15. A process according to Claim 10 wherein R| is 2-hydroxy-2- 
methylpropyl. 

10 16. A process according to Claim 10 wherein R 2 is selected from the 

group consisting of hydrogen, straight chain or branched chain alkyl containing one 
to about four carbon atoms, and alkoxyalkyl wherein the alkoxy moiety contains 
one to about four carbon atoms and the alkyl moiety contains one to about four 
carbon atoms. 

15 

17. A process according to Claim 10 wherein R 2 is selected from the 
group consisting of hydrogen, methyl and ethoxymethyl. 

1 8. A process according to Claim 10 wherein R is hydrogen. 



-27- 



AMENDED SHEET (ARTICLE 19) 



INTERNATIONAL SEARCH REPORT 



Inten lal Application No 

PCT/US 96/16913 



r 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 CG7D471/04 



According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 C07D 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category " 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 95 02598 A (MINNESOTA MINING AND 
MANUFACTURING CO.) 26 January 1995 
cited in the application 
see whole document 

HOUBEN-WEYL: "Methoden der Organischen 
Chemie, vol. IV/lc" 

1980 , GEORG THIEME VERLAG , STUTTGART, DE 
XP002024953 

see page 273, paragraph 1 - page 279 

EP 0 425 306 A (RIKER LABORATORIES INC.) 2 
May 1991 

cited in the application 
see claims; examples 



1-18 



1-18 



1-18 



LI 



Further documents are listed in die continuation of box C. 



m 



Patent family members arc listed in annex. 



* Special categories of a ted documents : 

'A* document defining the general state of the art which is not 
considered to be of particular relevance 

"E" earlier document but published on or after the international 
filing date 

X* document which may throw doubts on priority daim(s) or 
which is died to establish the publication date of another 
citation or other special reason (as specified) 

*0' document referring to an oral disclosure, use, exhibition or 
other means 

'P* document published prior to the international filing date but 
later than the priority date claimed 



*T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

*X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y* document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 



11 February 1997 



Date of mailing of the international search report 



i o. oa 97 



Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patcntlaan 2 
NL • 2280 HV Rijswijk 
Tel. ( + 31-70) 340-2040, Tx. 31 651 epo nl. 
Fax <♦ 31-70) 340-3016 



Authorized officer 



Helps, I 




Form PCT/1S A/210 (t*a»d thect) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



Intern aJ Application No 

PCT/US 96/16913 



^Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category * 



Out on of document, with indication, where appropriate, of the relevant passage* 



Relevant to claim No. 



EP 0 310 950 A (RIKER LABORATORIES INC.) 

12 April 1989 

cited in the application 

see claims; examples 



1-18 



Form PCT/1SA/210 (ajnUo«»tion of uaind ihwt) (July 1992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

information on patent family members 



Inter. xal Application No 

PCT/US 96/16913 



Patent document 
deed in search report 



Publication 
date 



Patent family 
member(s) 



Publication 
date 



WO-A-9502598 26-01-95 


US-A- 


5352784 


04-18-94 




EP-A- 


0708773 


01-05-96 




US-A- 


5444065 


22-08-95 


EP-A-425306 02-05-91 


US-A- 


4988815 


29-01-91 




AT-T- 


126790 


15-09-95 




AU-B- 


641693 


30-09-93 




AU-A- 


6392890 


04-07-91 




CA-A- 


2027245 


27-04-91 


* 


DE-D- 


69021826 


28-09-95 




DE-T- 


69021826 


18-04-96 




ES-T- 


2075168 


01-10-95 




HU-B- 


210051 


30-01-95 




IE-B- 


63419 


19-04-95 




JP-A- 


3206078 


09-09-91 




NO-B- 


175530 


18-07-94 




US-A- 


5578727 


26-11-96 


EP-A-310950 12-04-89 


AU-A- 


2991189 


15-06-89 




AU-B- 


581190 


16-02-89 




AU-A- 

r\\J n 


3540284 


23-05-85 




CA-A- 


1271477 


10-07-90 




DE-A- 


3486043 


25-02-93 




DK-B- 


169179 


05-09-94 




EP-A- 


0145340 


19-06-85 




JP-C- 


1874785 


26-09-94 




JP-A- 


60123488 


02-07-85 




US-A- 


4698348 


06-10-87 




US-A- 


4689338 


25-08-87 



Form PCT/lSA/210 (psttnt family *rm«i) (Jury I9tt) 



